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Abstract 



The invention contemplates use of a scanning laser characterized by ultraviolet radiation to achieve 
controlled ablative photodecomposition of one or more selected regions of a cornea. Irradiated flux 
density and exposure time are so controlled as to achieve desired depth of the ablation, which is a 
local sculpturing step, and the scanning action is coordinated to achieve desired ultimate surface 
change in the cornea. The scanning may be so controlled as to change the front surface of the cornea 
from a greater to a lesser spherical curvature, or from a lesser to a greater sphencal curvature, thus 
affecting reduction in a myopic or in a hyperopic condition, without resort to a contact or other 
con-ective auxiliary lens technique, in that the cornea becomes the con-ective lens. The scanning may 
also be so controlled as to reduce astigmatism and to perfomn the precise incisions of a radial 
keratotomy. Still further, the scanning may be so controlled as to excise cornea tissue uniformly over 
a precisely controlled area of the cornea for precision accommodation of a comea transplant. 

Data supplied from the esp@cenet database - 12 



../abstract?CY-gb&LG=en&PNP=EP0151869&PN=JP60119935&CURDRAW-l&DB=E 



®H*B4#l^ff(JP) 
4t 1^ ^ # (B2) 



® n ta m ^ ^ 
¥3- 43904 



@Int.Cl.' 

A 61 F 9/00 



3 1 1 
3 2 3 



7038-4 C 
7038-4 C 



@@^^ ¥^3¥(1991)7^ 4 B 



®m m ^ 
®tii m X 

s s ^ 



@# ]@ BS59-239583 
@m @ l@59(1984)11^15B 
©1983^11^ 17B @^@( U S )®552983 



i BS60- 119935 
®IS60( 1985)6^278 



m i\\ jE <s 

BS57-93052 ( J P, A) 
^gi Hg57-203437 ( J P, A) 
^3^^4648400 (US, A) 



K, yt^y^^ yh' d— K 255 

K, ^rj^'OVY D— K 255 
51-2^ 



07631, -il/ifjx^^ 



07631, -f^^^^w*:? 



Bg58-22071 (JP, A) 
1^^ Bg56-16417 ( J P, U) 



1 

1 mmy.-^^ V}^'(DmnmMm^is^i>&tlt: 
ML. 

±^^Mip]¥^et± — o<7)mmsL^nx' — 



2 

\zMLxmm:^titzmmmvf^mmL. nm^p^ 

^i>jioizLtzzt^^t-t^m¥^m^comm 
m 1 mizmmistitzmn^m^m^ 

So 

m'pmm t*- ^ fr /jtx S cfc ^ -r -5. - 1 *i 

i>^^m^(r>mMm2m\zsdM,tstitzm.n^m 



— 167 — 



(2) 



W- 3-43904 



3 

i&^fb * €>^< ^ - >T-±iB^ rt<|IJ<7)^1*=^^ 
izni^^^^n^xo^^^^L. ^tHzJ^Oyi^ 

m^z±m^mr^m.ff)mm<D^mzmL <. ±iB^ 

^mtts-^h^^^-i^x'}:.mm.i^nm(r>m^^iiL 
^mmmzwm.m.'^n^io tmz, nm^ma^ 
-%x-nm^m^mtts ^m^w$u^< ^ - >t- 
±M'¥^?m^m.^mm3\zWi^^^'^-^£^^ 

8 B^<D-y5(OWHZu—^t:-M.^mtii-t?>^ 

i-^-rntziiLmizmmm^^^m^. B^o^i&ij 
o>mx-mm-rhJ:r>\zLtzzt^'m[t-ti,s n 
mn^ff)mmm i mizmm.::stitcmn^wMmo 

'ft^"J7'h>. Jg-fb+'t/r/^ isJ:Zfmt^±y' 
><7) », > -ftLA-cT) ^ >^ T-iljfF-r 2> + -e u — T- 

* z t ^ t -r 2.4^ ^it^<7)®ffl^ 1 mzm 



4 

5 So 

1 1 ±msE^^^mmw.mzYk<o^L-^i^ 
10 \zadMu-!stitjm^m^m^ 

1 2 iiffiu— !f¥^©H> S^<7>IStc±>tt-2.t-- 
A»r® $30 S n > J!7S0^ ^ 'J - h >»K7)^ffl 

esffc-r-sif^a^ora^ 1 ^\zmMu-isnfzWM 

15 ^WMWi. 

-^0)gg3Ff7)pg?^ftMCflgB$^fi!cT'^ €> J: ^ (3 L 

i^mizm-ti>o 

i.nw9]m) ^^A.X'^^i>ii<s ^a^j:i^-f£^m^z 
^tmm^M.oy^m l fM'¥ii<B^mzw^ ts tix 

30 nmnm^oym.tsi^miX\,u miX<Dmmx^K\z 

i5^K.ti^s^mmzM^Lx^^^. "toy^o^m 
ii\PiK.T]\.t. ^xcymmx-tm^<D^^m\z. 

35 xm^mmt<mm.tsti^o 

iz^ ^<D^m(Dmmx-mm^<^nnmm^^m(i^^ 

\Z'ti>oy\z. mk:ff7^i^—^if)mt:>tLX^tZo t 

(10.6$ ^o>) xh'o^ nmffy^mtsixfzm^ 

^mij^^W^UatStlhZ t ^£ < ff^£t>tl^o 

Lii-LWi^. i^mimsii()]^^£<rTt£ioti^ ^ 



— 168 — 



C3) !^£t 3-43904 



m<&s'^ti>^£^fzmmmm-) o)KmimmL. izttz. ^^i±, nm^m^jEmizntc^jtzJi)^ 

mmizj:mi::h^(.Hmmizs^^w^£3L:^jud^'- 10 mcDiEmizmm^titzmmziotz^xnm&m^ 

u-'^-'i'T'ji. Mif mmmiB) immmz^iht^ i^-iz:^mx'^ i>j:o\zmm^ti^. 

ti^ :itnimi^immx'^?>„ tmmM:} 

izj:^imi^mi>imi>o mmmx-a)'jd-^im<ooy gp^ m^±\zLxttztii>^i^-^x:) 

?IS^Oia^lK^T*2,„ ytmisJiV^y^tzii^ ±lzM^J:o\z*£i>o ^S^^l 4H. ^^.L^WiI 

mm^mi. mnmmM:xo)i^miziit.^xnm6^ 20 2\zMLxu-^\L'-j:,\iits(Dzrnif^j^tsntz 

x'^*£<mmts:^tx-h-^£i.^L. ±^mmm\,zm mpi^m^-t^. ^— tf^si at*, ig^'i-^ag 

m^'M L xm<D^^m^:^nnmzmm.-ti>^m: l < 7 > 1 0 «#bb#^ 1 7 

iiJ:l>-S{B^g«f S 3 t izh^o X'^:!StltzBm(7)ZifoA-^<DmmX'mM-r?>m» 

^^m<Diit<Dmm^£smi. ^mut&i^m^fT l < 2 0 1 4 

^£r>?SLB^tstifznimm^^m-i-^:it\z;h?>o ^::iii^^^#g^r@^^^lTt.^s„ ^©2 0J±+^^ 

-r s c t T-* ^„ . 2 H4«i 1 2 wr-*> *j . mm^m (m^ 

cmm}^,^m^t^tzit>(D^m ^-r:) mm(Dvt^mmm(Dtzibiz^.w^£m 

^^B^i>titLi^(7)S6^:^. ^9\-mmmiz^-ox B-^m^£*y±y h^m^i. an 2*>^ro^e 

^-v>M(7)$(jffliiFti.^l^*^^^^fT'5rx. @^^sr% moymm^^ (El^i^-f) fciw 

it ? n So BBSt :7 V -y ^ ct BBiti^FB^ mx'h mm^^ 2 0 1 

«x ^35057. 7- -y T'T-* S!!^*0?M^i^ =^mmX' 4 <7)SMffliJr-1giE^ 7 -fe -y h T-pSS^IgtrSf f^f 



— 169 — 



^ 3-43904 



7 

m- ftlM^lS^/h L TIE ^{^Jt-r S J: o ^£i^%o^ 
'its*. 7 7 > i^^m 2 5 ttx m 2 S£7)il^<7)3t^ 

Wfi5l-400:h / ^ - ^ J: 19 > j^g ^ fl^-f 2. 

SSlran, M^u— !fT'377nm, ^fk^^:^- > u— 9" 
T-308iimx *<b^"J7>>u-ifT-248nmx ^{b 
T^zf^ if -CigSnnix i> J: l/^^ u — tf T* 20 

K-f 'y<7)y'yx-<>'y'>CD7 A/tt (Lambda 
Physik GmbH) a>mMffl<^ ^-1f<7) — 25 
AMMtT -'I' > u — »f ^ X -'I'EMG- 103:5* ^ - 

Xjg 9 ig L U - K20(Mll!l', 3 X 10^ 3 y h 

y^x-hO. 25±>^jt-^ (10^ 

^BSl \ X'm.m'^m^£Um<7):^7iiy X0.5 35 
mX0.5mitX^-t{Zl,is tKSx ^'fb:*>'i'i>'^ — 
A*StH±^<b^^^4^i^^-Ai7)^iEu>X2 6 



-L, Z3T-iiR3 0 {r$iJIKdFnTi.^2.o -<^g 
fi«JO/c*l;x "MicroscanTrr t LT^4>nT<.^ 

SfflO)$lJ»#S 1 6 \U «P3C0 J: -j lC^iE<?)^ 

D^^-7A{b*>2.<.ni^t&69tr$iJ®?nff So ^3 
)I|ie»:¥S:&*E<b-rsiHlfeJf 51**^7 W' -^'i' K3 

mx^ So 

3 0, z^'^ nxnm<r>^^$i^^^^m\z 
^'m. \^ —*f-x'^tbmtt>i^ntzm ? \z\^mx^ 

<r>mW[Xib^o ::nWx o^^a^Dgg^$!I^s.^c■ol,^ 

So ±i$0^{bT>'nf>u-if»Cct-oTttx JEm 

tcm.u^s. QM^iiui C7a>m^:) i^^^'^jt^T. 
^tiii'>By Ymizwi^tL. 2oomyiP<^ <r) j& 

5*^15!^T-*^<-T-^ So 

n/c^i^ojtffl^g^Lx mxirj&mSiO^m'^xib 

^ i- \y>X(Dmmiz±<m^zt^£<. x-r^ 
•j-Mii'^^^^ii^i-So J^ffl3 1 ^m^iz 

ik^io-tzt^ izj:<omm.xt. ^{}^y^-)^V 

^mefc^s-rso <>L^ft3 1 Ai^'^.^r-p^iftiii 

o)^i^W^ C-t^xio-^. mi^xm:ki^{i^^y ^ 



— 170 — 



(5) 5p 3-43904 

9 10 
tli,Zt ^,^i*L. ^iJ^Xx-y ^t±^^3 1 iz^b IfT-^aEf So ^atix X h vn-^nX'd^^n < t 

-^u V<^[^^n^^lfo:^i^^W$L^m»^±^ < -t 3 6 l^t^IEiStcij* S ^ J: otc^thJtl/cROji 
5o rcD<J:otr, P33 0, 3 O'tr J:oT^|^o* I5 mizi&-oxmmi—1fy<Ji^Xi!>m9:m^. wtltt 

♦t'i>nyi^^«{zfD/ci,ftMi5^*$^tf 1 7^- mmLtzmm\zi^£?>Pim^x^<D^±^mtX'm 
w$.\,±m:x' *> . ? n s^i* 7 -f - ;u %m^intz7. v^^-7\z ^mz%±\,z g s^m^ s 

K" ti. ^6@<7)ftM3 4fr4i«tS*i^3 3T-g^ 20 ^fe;*50*tT% US 1 1 tT^nMiickD^^Oi^lt 

^SSnSo =&^<-'i'X-r'^*^^14$ i5'o>cDu ^4bfcP3?g|SI?3 8P3T-S[it1*^rv h h 

0^im<7)l^-^a^di^^Jg5 3 4^ 25 30 * n5^S[{@0)ginfcfifelt1*^gS 3 7 5ff S„ ^ 

omiij:Tfnmi^mizii,wx'^£t.-T>( 'jT^iiji iz^i^tstitzmmz ^ cm\ 2m\zi3^t?>}^MA 
T}'i&o)mmtmwizf^.^;:sti?>o m^Li^-mmx- d 3QX'i^^-^<&.i,tifiy^-ji^i''mmf^ 
i>u mwizmm::^iitznmo)<is/.tzmii^u- X'mmzmx^-^?>z tizj:'yx^t5tii>o zn 



— 171 — 



(6) 



^ 3-43904 



11 

u^n^ij'V Y A AtLXL^A A X^f:> ts tiX 

•5. ^lEtstitiM^-m^A yx'm\:.^iE^^i>ff> 
mx^Lfz 1 5 y ]KSti*ii:^^B!c-r:i t tt^«iig 

T'*5. 4 2, 4 3, 4 4JCiit^T^ft4 1 Oii 

*3 /J^ ? ''X >^ * '^^ h -y- X * ffl I. > -S w i: **i6i.^T- *> 
So IJja-o V A ^^it^m-cn^ -y h -^^ ;c 5 
S'b"r^i:H¥^e2 6 •f/hLTWIg-C4>»5. fcL 

*5« ^4 2±JJ:lf 4 30 1 *i 20 

±A21^tz\iAZ^Kl i'mmMT^T- v 

mi 3±}J:If 1 4S^d:^ JJ^Ou— !f ^ 

Si&^-r. mi 3iJJ:l51 4S»riil,>T. 

f - A 1 2 co^|p]t4l^Si^l?<oim&i 3 — ^ co:&jfe 

T-^xaii^/hLTf7^x7, mi 3a^3i^l^T^ 
©fFfee^^-r^es 2T-^ibfi<jicpg5?n5^ 50 

ib^^i^S llrJ:oTf-Al 2<75^*:»«9lrIaieRl 
lEt^flilOW^tlS. 3-:75 0tt. El IT-f 
-A 1 2 0®||^dS<^[Sj<75it4&]g^lz|^JW{b3Fn 
fcX«i*i.tHiYttil5 5-5 6*»^>cD<i^5^ 

n«b^tba>-o, i?!ixtfxai-r'i:*3*.iii^^ 40 

Z.h\zX^X. u- h**^1-fflllRI!iT-lttSffi«JtS<x 
1^- h^^^©5 7-CJi5^?n2.) -t^Z-hi^X 



12 

5liFtiT(<^titf^ ^^u-h$ij^5 8 iFtiffSo 
wOife^tix 5 2T-t-y h 3FtLfc:/'J-t-y h^lg 

tntl^:yx<DJio*£ATMm^:^ml^-f^zmi^ iic 

mi 4SOe^iirS]5/X5^At|Hl^nI|g:^i3- 

m4giT-iJt^L/;«biit^^<^->=£!i#^t-So If 
iat-rnif ^ ^-stit^is] n ^ ;^ x a e 1 a-*^ 

Slt5l«^fl^S6 2twJ:-^-Ciafe?n> iHlfeJi 
51**3- 6 0-^Og|ieg^S!j#©^*-rS*-:^ 
6 3 ^:frLTf7'i*3n-S.o ^ tJ-^^S 6 4 

ll^se 2a)}f gi-tJ-'f ^^w-c*-^' 6 3o:^e- 

S6 2ofes^t)^jt5i-y->f j^im^m<^Mm*i^ 

J5t#t1*lw5l4'lc-&tnS3-^ 6 0<7)[5]eJrML 

ff«i>tLSo tL^^se 2ofs^!iJ:^;{l^#^f5l-y■ 
^ 6 0<?)^lHl^-r'l[5I*^<-iFn5o 3C7)J:^'ic 

v'3«y h53-sBtt. m6^T-jai-s:ttiiO> m^m 

So 

i4msT-fe So m 2 sum i so^er-^^tiT 

So m 3 JiXfmAm^±. mi iKT^^gr-fr'^: 
*D*iSM'i:o/c^^< ^ - > $g^-r^B&{biF nyi: 
^<5'->s-c-*So m^mnjufmsm^t. ms 
J: i;^m 4 m(D^^y< x-m^ i= n s M'^i 

m ^mm-t s ^ t ^^-t\simm^£i^zfizm^mx' 

*So mi oati&Stti^^r^ h h Z-i^miz^^ 

m^&.m-ti>zt^^-rmmmxi>?>o mi is 



(7) 



13 



i^ii 3-43904 

'^«:i>s^wiJ(,^T^ 1 1, 1 1' aa^ 12- 

13 u— !f> 14 3t2ES^ 15 — 

1 6 SOP^^g, 1 7 ^85^^^ 

:x 1 8 m^n^^o 



FfG. 2. 



FIG. I. 




FIG. 7 




FIG. 8 




FIG. 10 




— 173 — 



